Species differences in cytochromes P-450 and epoxide hydrolase: comparisons of xenobiotic-induced hepatic microsomal polypeptides in hamsters and rats.
Cytochromes P-450 and epoxide hydrolase in hamsters were studied by using two-dimensional gel electrophoresis of hepatic microsomes from untreated animals and those treated with phenobarbital, 3-methylcholanthrene, beta-naphthoflavone, trans-stilbene oxide, and pregnenolone-16 alpha-carbonitrile. Coelectrophoresis with corresponding microsomes from rats and in situ peptide mapping were used to identify resolved microsomal polypeptides as cytochromes P-450 or epoxide hydrolase. Two forms of hepatic microsomal epoxide hydrolase were shown to exist in hamsters; these evidenced extensive structural homology with the corresponding enzyme in rats and were induced by the same xenobiotics. At least eight inducible polypeptides in microsomes from hamsters were tentatively identified as cytochromes P-450. Two of these were electrophoretically identical and structurally related with previously characterized forms of the enzyme in rats. Homologues of several major cytochromes P-450 induced by pregnenolone-16 alpha-carbonitrile and/or phenobarbital in the rat were apparently not present in the hamster. In most cases, putative forms of inducible cytochrome P-450 in the hamster existed at significant levels in microsomes from untreated animals whereas in rats the levels of most inducible forms of the enzyme were low in control microsomes, being more strictly dependent on xenobiotic pretreatment. In contrast with epoxide hydrolase, the molecular complexity of hepatic cytochrome P-450 seems to be comparable for rats and hamsters, but the structure and control of these hemoproteins appear to have markedly diverged.